Background Measles virus has a single, negative strand RNA genome which codes 6 structural proteins: N, F, P, M, H and L. Currently there are several variances in the nucleotide sequences of N, F, M and H genes across wild type measles viruses, hence measles viruses can be categorized into clades and genotypes. The antigenicity of the previous genotype of measles is different from the current genotype. Objective To determine the antigenic differences between wild type measles virus and measles vaccine virus. Methods Analysis of the antigenic differences between wild type virus (G2, G3 and D9) and vaccine virus (CAM-70 and Schwarz) was performed by immunizing mice with the respective viruses. The serum was then tested with micro-cross-neutralization technique using the G2, G3, D9 and CAM-70 virus. Tests with cross ELISA examination technique were also performed using the same set of virus. Results Analysis of the cross neutralization test and cross ELISA showed that the highest antigenicity reaction was found between wild type virus with antibody against wild type virus, while the lowest reaction was between wild type virus with antibody against CAM-70. Conclusions We conclude that the antigenicity of antigenic protein from wild type virus is higher than antigenicity of vaccine virus protein. In addition, it was found that the antigenicity of proteins from Schwarz vaccine virus was higher than proteins CAM-70 vaccine virus. 
M
easles is a chilhood disease caused b y i n f e c t i o n o f m e a s l e s v i r u s belongs to morbilli-virus genus and paramyxoviridae family. The virus has containment with negative, single strand RNA genome which codes 6 structural and non-structural proteins: nucleoprotein (N), P/V/C proteins, matrix (M), fusion (F), hemaglutinin (H), and large polymerase protein (L). 1 Currently, in the world there are 8 clades and 22 genotypes wild type measles virus known, 2 while the those distributed in Indonesia are G2, G3 and D9 genotypes. 3, 4 The type of measles vaccines circulating in the world are quite a lot, some are derived from Edmonston-vt virus such as Schwarz, Moraten, AIK-C, Zagreb, while some are from other strains such as Tanabe strains, including CAM-70 vaccine from Japan, Leningrad-16 from Russia and Shanghai-191 from China. Measles vaccines used frequently in Indonesia are antigenic differences between wild type virus and 6 The differences are found in the nucleotide sequences of N, H, F and M protein genes. These differences lead to the differences in the antigenicity between wild type measles virus and can neutralize current strain of measles four times better than it does to neutralizing current vaccine old or from people outside the measles endemic region can neutralize, the vaccine virus is the same as the wild type virus neutralization. This means that wild type measles virus has unique and more dominant epitopes compared to vaccine virus. and children infected with the disease had already received measles immunization. In Indonesia, it 8 it was predicted that factors contributing to the causes were the failure of maintaining the coverage of immunization, vaccine still need a good cold chain, lower immunity raised by the vaccine compared to immunity raised by natural infection. Other factor includes the antigenic differences between vaccine virus and wild type virus.
antigenicity differences between vaccine viruses and wild type viruses in Indonesia. by scratching the wall of the bottle, centrifuged with l. The treatment.
Methods

Animal experiment
gave good antibody response when injected with measles virus, and it was inbreed hence genetically identical. Thus the variances within and between groups can be reduced. 6
The trials consisted of 6 groups: group I was immunized with placebo as control, group II with Table 2 been infected with measles by using neutralization analysis. The laboratory analysis performed was neutralization test to find out the differences in antigenic property of each immunogenic protein.
Sample size
above. Because a group would be tested with 4 different types of antigens, each group could be considered as two paired groups. Based on references, the mean results of neutralization tests reacted with wild type viruses were different with vaccine viruses. Hence, the calculation for the variance from the neutralization tests of wild type virus was splitted from the vaccine virus. This data was one of the important components in determining the sample size.
The sample size determination for each group was as follows:
A. Animal group immunized with vaccine virus
The formula used to determine the animal sample size for neutralization test for each group receiving vaccine immunization is described below. The laboratory tests performed on the three groups is the same as on of the other groups. The data used to calculate the sample size in this group is counted with the equation: 
B. Animal group immunized with wild type virus
The formula used is the same as above, while the data for calculation are as follow: To avoid the mismatched samples at the end of th
Control Group
One of the groups was immunized with vaccine diluent and cross neutralization test would then be performed on the serum of the group.
The categorization and selection of trial animals
The selection of trial animals was carried out by proportional random sampling with the same population size of male and female for each group. 13
Antigen for injection
As had been previously described, antigen injected for of wild type virus, group C was G3 genotype, group
Dosage of antigen
All groups were given the same titer of virus as 3 virus was injected to the mouse intrapertoneally. 6 Injection Antigen was injected by blind method where the of the antigen as all antigens were coded by number.
antigen of the obtained serum.
Blood Sampling
immunization, while after immunization blood intracardiac by opening the mouse chest. Before the second blood sampling, the mice was anesthetized with ether. 14 Micro-cross-neutralization test described by WHO, 16 The principle of the test was that reaction between measles virus with specific antigen could be observed by searching for the formation of cytopatic effect on the virus was determined first before using the virus in
The cells used for cross neutralization test was adapted in the culture for more than a thousand time used for neutralization test against wild type virus.
Antigen protein isolation
Virus was cutured with 1 liter solution, then centrifuge The filtered at 4 o C to get the viral particle pellets. The pellets was purified further with column chromatography with certain pore sizes. The eluent from the column l TNE buffer and stored in 4 o C for overnight. At this step, the viral suspension or virion was ready
The antigen protein content was measured using BCA Protein Assay Kit with Bradford method. This method is quite sensitive, antigen protein content could be calculated by measuring absorbance and comparing it to the standard curve. 
Data analysis
considered as 4 matched pair groups. Analysis of the ANOVA. When ANOVA tests showed differences, the analysis was then proceed to the double Least When the data was not both normal nor ho tion test was transformed to Ln before being used When the significant differences was obtained from of each group.
Results
Neutralization test of mouse serum before immunization
To confirm that the mice were not infected by any measles virus before immunization, antibody titer tests against wild type virus were performed. The tests genotypes. The result of neutralization tests showed that all mice serum were unable to neutralize viral infection. All wells on microplate showed cytopatic effect. Hence, it can be concluded that none of the
ELISA tests for antibody titer against measles virus
Results from mice immunized with G3 showed Antibody responses from each group of the mice after being immunized three times with the respective genotypes showed highest titter by group injected 
Cross-neutralization tests
Discussion
ELISA results
antigen showed different results. The highest score vaccine virus showed the lowest score. The difference was statistically significant. The same with serum immunized with G3 genotype, it appeared that with G3 virus and the lowest was serum reacted with antigen, although the differences were not statistically significant.
The group of mice that was immunized with significant.
scores. The highest score was when reacted with The antibody of mouse serum against antigen of nucleotide sequence differences of the measles et al found that there were many
The epitope differences could affect the result of result of research done by Tamin et al 6 . Hu et al also strain of measles virus by using monoclonal antibody variant was resistant to reacted monoclonal antibody, while there was no mutation found on monoclonal antibody reaction which was not resistant. This means that monoclonal antibody only reacted with epitop peptide that was not undergo mutation and gave different reaction to the same epitope because of the differences in the amino acid sequences.
The result of the analysis of the amino acid view.
et al test can differentiate two factors between epitope of each virus as a result of differences in the nucleotide sequences of the genes. This was proved by the The antibody titer in mice immunized with wild type virus was much higher compared to that compared with wild type virus.
Cross neutralization test
Neutralization test is the first technique to be used for detecting antibodies against virus. A lot of studies have been performed for years however the neutralization test is still the basic method to measure antivirus antibody and still the best test. The basic principal of this neutralization test is that animal serum infected by virus can neutralize the infecting neutralization were performed in the culture of Vero able to grow and reproduce on Vero cell and was not not grow on Vero cell. This was thought because of the different biological properties of wild type and vaccine virus, and thus might affect the result of the neutralization test.
To measure the immunologic response as the test was performed on the serum of 6 groups of mice
The result of the cross neutralization showed that the highest result of neutralization test when reacted immunized with G3 genotype virus gave highest result of neutralization test when reacted with G3 antigen,
antigen. This means that the antigenic properties of G3
The serum from the mice group immunized with
The serum from the mice group immunized neutralization test when reacted with G3 genotype antigen, and gave lowest result when reacted with et al 6 also found the low result of the neutralization test from the serum of the children immunized with measles vaccine against vaccine virus compared to the wild type virus. This means that the give higher result of neutralization test.
The serum from the mice group immunized with highest result of neutralization test when reacted
From the neutralization test, it can be concluded that the serum from mice immunized with wild type virus will always give higher result when reacted with wild type virus especially the homolog ones, compared to the serum from the mice immunized with sequences at the epitope owing to the difference in the nucleotide sequences of H & F genes. The conclusion was consistent with that of by Tamin et al. 6 This research found the differences in the amino acid sequences of F and H proteins between differences are quite high that it was predicted, that the differences could lead to changes in the structure of both proteins. Beside that, the amino acid were important in neutralizing virus.
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